measurements were performed on a Nicolet Magna 6700 FT spectrometer. Differential scanning calorimetry (DSC) was performed on a Mettler Toledo DSC1/TC100 system in an inert nitrogen atmosphere. The samples were heated from room temperature to 140 ºC, cooled to -100 ºC and finally heated again to 140 ºC at a heating/cooling rate of 10 ºC/min. The second heating curve was used to determine the glass transition temperature (Tg), melting temperature (Tm) and the degree of crystallinity. B NMR spectra were recorded with a Bruker AVANCE III-400, 500
or 600 (MHz) spectrometer. "HRMS" means high resolution mass spectrum for short. Photoluminescence (PL) spectra were recorded on a Thermo Lumina Fluorescence Spectrometer equipped with an external water circulator for the thermostatted cell holder.
Chemicals:
n-Butyllithium (n-BuLi) (1.6 M in hexane, Aldrich), calcium hydride (CaH 2 ) (95%, Aldrich), trimethylsulfoxonium iodide (98%, Alfa Asar), benzyl-tri-n-butylammonium chloride (98%, Alfa were distilled over sodium, using benzophenone as an indicator, before use. Triethylborane (1.0 M, Aldrich)
were used as received under seal condition.
General method for the synthesis of arsonium ylides:
Scheme S1 Synthetic route of benzyltriphenylarsonium ylide salt
To a preheated dry flask, triphenylarsine (20 mmol, 7.12 g, 1.0 eq.) and benzyl bromide (30 mmol, 1.5 eq.) were added under an argon atmosphere and heated at 60 o C without any solvent. After one hour, the liquid mixture became solid. The heating was continued at this temperature for 4 more hours, then cooled down to room temperature, 200 mL Et 2 O was added and stirred for one more hour (dissolving the unreacted material Ph 3 As and BnBr). The solution was filtered and the solid benzyltriphenylarsonium bromide was collected and dried under vacuum. The product was dissolved in chloroform (CHCl 3 , 100 mL), then an aqueous sodium tetrafluoroborate (30 eq.) was added. After two days vigorous stirring, the reaction mixture was extracted with CHCl 3 and the combined organic layers were dried over Na 2 SO 4 . The solution was concentrated in a rotary evaporator under reduced pressure to afford the crude product, as a white solid.
The crude ylide salt was further purified by crystallization (DCM/petroleum ether) to afford benzyltriphenylarsonium tetrafluoroborate.
Other arsonium ylides followed the same procedure.
NMR spectra of arsonium ylide salt Benzyltriphenylarsonium tetrafluoroborate:
White solid, 79% yield, 397.0920.
Figure S1
1 H NMR spectrum of benzyltriphenylarsonium tetrafluoroborate (500 MHz, CDCl 3 , 25 o C)
Figure S2 
Figure S5
1 H NMR of terpolymer 3 (Table 1 ) (600 MHz, CDCl 2 CDCl 2 at 90 o C) Figure S6 FT-IR of terpolymer 3 (Table 1) : the signal at 971 cm -1 indicates that double bonds are trans; a broad peak at 3257 cm -1 is due to the hydroxyl group. 
